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(57) Abréegée/Abstract:

An apparatus for aligning tubulars comprises a guide (217) and a socket centralizer (230) which are mounted on opposite sides of
a power tong (202). In use, the power tong (202) Is lowered so that the socket centralizer (230) lies circumjacent the socket (215)
of a lower length of casing (220) and an upper length of casing (228) Is lowered so that its pin (229) Is brought into alignment with
the socket (225) by the guide (217). The power tong (202) Is then raised and the jaw assemblies applied to grip the upper length of
casing (228) which Is then rotated to screw the pin (229) into the socket (225) and make up the joint to the required torque.
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APPARATUS AND METHOD FOR ALIGNING TUBULARS
This invention relates to an apparatus and a method

for aligning tubulars.

During the construction, maintenance and repair of
oil and gas wells i1t is necessary to connect a largé
number of tubulars, for example lengths of drill pipe
and casing. Conventionally the upper end of a tubular
is provided with a threaded socket whilst the lower end
is provided with a threaded pin which is slightly ta-
pered.

In practice it is very easy for the pin of one
tubular to be incorrectly inserted into the socket of an
adjacent tubular with the result that the threads on one
or both‘the pin and the socket can readily be damaged.

Considerable skill is required to correctly align
tubulars and historically this task has been undertaken
by a highly experienced rig-hand called a "stabber".

In order to facilitate correct alignment a device
known as a "stabbing guide" is frequently used. One
such stabbing guide comprises a plastic body member
which can be mounted on the socket of a pipe held in
slips. The plastic body member has a central passageway
the upper part of which defines a funnel which leads
into a lower passageway which is concentric with the
socket. In use, as the upper tubular is lowered, its
pin enters the funnel of the étabbing guide and then
travels down the lower passageway into the socket. The
stabbing guide (which comprises two semi-circular pieces
hinged together around the socket) is then removed and
the tubulars are screwed together and tightened to the
required torque either by a power tong or a tong assemb-
ly comprising a power tong and a backup tong.

In order to simplify the stabbing operation the
present invention provides an apparatus for aligning
tubulars which apparatus comprises a guide mounted on
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one of a power tong and a backup tong.

In one embodiment said apparatus further comprises
a socket centralizer mounted on said one of said power
tdng and said backup tong.

Preferably, said one of said power tong and said
backup tong is said power tong.

In another embodiment, said apparatus comprises a
power tong and a backup tong, wherein said guide is
mounted on said power tong and means are provided to
maintain said power tong and said backup tong in a
certain juxtaposition during a stabbing operation.

Preferably, said means comprises locating rods on
one of said power tong and said backup tong and blocks
shaped to receive at least the ends of said locating
rods on the other of said power tong and said backup
tong. |
- Advantageously, said backup tong is provided with
at least two prismatic jaw assemblies to locate said
backup tong in fixedxjuxtaposition with rESpeét to a
tubular being gripped.

In another aspect, the invention provides an
apparatus for aligning a first tubular and a second
tubular, the first tubular extending through a power
tong and the second tubular extending through a
backup tong, the apparatus comprising positioning
apparatus for guiding the power tong with respect to
the baékup tong and for maintaining the power tong
énd the Dbackup tong in a certain Jjuxtaposition
during a tubular stabbing operation, the positioning
apparatus comprising a plurality of spaced-apart
locating rods projectinq from one of the power tong

and the backup tong and a plurality of spaced-apart

blocks on the other of the power tong and the backup

tong, each blo‘ck' having a recess shaped. to
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Da-
réceive an end of one of the plurality of spaced-
apart locating rods.

In another aspect, the 1invention provides a
method of coupling tubulars wusing an apparatus
comprising positioning apparatus for guiding a power
tong with respect to a backup tong and for
maintaining the power tong and the backup tong in a
certaln Jjuxtaposition during a tubular stabbing

operation, the positioning apparatus comprising a

plurality of spaced-apart locating rods projecting

from one of the power tong and the backup tong aﬁd a

plurality of spaced-apart blocks on the other of the

power tong and the backup tong, each block having a
recess shaped to receive an end of one of the
plurality of spaced-apart locating rods, the method
comprising gripping a lower tubular provided with a
socket with the backup tong, positioning the power
tong relative to the backup tong with - the
positioning apparatus, maintaining the power tong
and the backup tong in the certain juxtaposition,
lowering an upper tubular having a pin and allowing
the pin to enter the socket, raising the power tong,
and gripping the upper tubular and rotating the
upper tubular so that the pin 1s screwed into the
socket.

In another aspect, the invention provides a
method for alignirig tubulars, the method comprising
positibning with positioning apparatus a power tong
with respect to a backup tong, the backup tong

supporting a first tubular, the positioning

apparatus comprising positioning apparatus for

guiding the power tong with respect to the backup

tong and for maintaining the power tong and the
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2b-
backup tong 1in a certain Jjuxtaposition during a
stabbing operation, the positioning apparatus

gr—y

comprising a plurality of spaced-apart locating rods

projecting from one of the power tong and the backup
tong and a plurality of spaced-apart blocks on the
other of the power tong and the backup tong, each
block having a recess shaped to receive an end of
one of the plurality of spaced-apart locating rods,

the power tong having a tubular gulde projecting

therefrom for guiding a tubular, gripping the first
tubular with the backup tong, positioning the power
tong relative to the  backup tong with  the
positioning apparatus, malntaining the power tong
and the backup tong 1in the certain juxtaposition,
guiding a second tubular 1nto alignment with the
first tubular with the tubular guide, and moving the
second tubular into contact with the first tubular

for connection therewith.
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For a better understanding of the present invention
reference will now be made, by way of example, to the
accompanying drawings, in which:-

Figure la is a side elevation of a conventional

S tong assembly;

Figure 1lb is a top plan view of the tong assembly
shown in Fig. la;
Figure 2a is a side elevation of a first embodiment
of an apparatus in accordance with the present inven-
10 tion;
Figure 2b is a top plan view of the apparatus shown
in Fig. 2a;
Figure 3a is a side view of the components of a
guide forming part of the apparatus shown in Figs. 2a
15 and 2b;
Figure 3b is a top plan view of the guide shown in
Fig. 3a;
Figure 3c is a section on line IIIc-IIIc of Fig.
3b;
20 Figure 4 is a top plan view of the backup tong
forming part of the apparatus shown in Figs. 2a and 2b
with certain parts removed for clarity:’

Figure 5 is a side elevation of the apparatus shown
in Figs. 2a and 2b in a first position;
25 Figure 6 is a side elevation of the apparatus shown
in Figs. 2a and 2b in a second position;
Figure 7 is a side elevation of the apparatus shown
in Figs. 2a and 2b in a third position;
Figure 8 is a side elevation of the apparatus shown
30 in Figs. 2a and 2b in a fourth position;
Figure 9 is a side elevation of the apparatus shown
in Figs. 2a and 2b in a fifth position;
Figure 10 is a side elevation of a second embodi -

ment of an apparatus in accordance with the present
35 invention;
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Figure 11 is a side elevation of a third embodiment
of an apparatus in accordance with the present inven-
tion; and

Figure 12 is a perspective view of a fourth embodi-
ment of an apparatus in accordance with the present
invention.

Referring to Figures la and 1lb of the drawings
there is shown a conventional tong assembly which 1is
generally identified by the reference numeral 1.

The tong assembly 1 comprises a power tong 2 and a
backup tong 3.

The power tong 2 comprises a pair of gates 4, 5
which are held together in the position shown by latch
6. When the latch 6 is released the gates 4,5 can be
swung open by admitting hydraulic fluid to piston and
cylinder assemblies 7 and 8. The power tong 2 also
contains a rotary 9 which is provided with four jaw
assemblies 10. The rotary 9 can be rotated by a hydrau-

<Jlic motor 11.

The backup tong 3 is provided with two gates 12, 13
which are held together by latch 14 but which, when
latch 14 is released can be swung to an open position.

In use, a lower length of casing (not shown), the
upper end of which is provided with a socket, is gripped
by slips. A stabbing guide is mounted on the socket and
the pin of an upper length of casing is lowered into the
stabbing guide.

Once the pin 1is correctly located the stabbing
guide is removed. The gates 4,5 of the power tong 2 and
the gates 12, 13 of the backup tong 3 are then opened
and the tong assembly 1 moved towards the casing until
the lower length of casing lies within the backup tong 3
and the upper length of casing lies within the power
tong 2. The gatés 4, 5, 12, 13 are then closed and
latched. Jaw assemblies in the backup tong are then
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advanced to engage the lower length of casing whilst jaw
assemblies in the power tong 2 are advanced to grip the
upper length of casing. The hydraulic motor 11 is then
actuated to turn the rotary 9 and rotate the upper
length of casing relative to the lower length of casing.
The tong assembly 1 is supported by a pneumatic lifting
cylinder 15 which enables the power tong 2 to move
towards the backup tong 3 as the pin enters the socket.
Reaction forces are transmitted by columns 16 disposed
to either side of the tong assembly 1 and by a series of
levers in a known manner. It should be noted that the
power tong 2 is free to move in a plane parallel to the
backup tong 3 within certain limits.

Referring now to Figures 2a and 2b there is shown
an apparatus in accordance with the present invention
which is generally identified by the reference numeral
100.

The apparatus 100 comprises a tong assembly 101
which is generally similar to the tdng assembly 1 shown
in Figs. la and 1lb and parts of the tong assembly 101
similar to the tong assembly 1 have been identified by
similar reference numerals in the "100" series.

The main differences are that:-

1. The top of the power tong 102 is provided with
a guide 117; _

2. The backup tong 103 is provided with jaw assem-
blies for accurately positioning the lower casing with
respect to the backup tong 103; and

3. Means are provided for accurately aligning the
power tong 102 with respect to the backup tong 103 and
hence the guide 117 with the lower casing.

Turning firstly to the guide 117 it will be seen
from Fig. 3 that this comprises four identical compo-
nents 118 which are bolted to the top of the power tong

- 102. As best shown in Fig. 3c each component is tapered
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so as to guide the pin of an upper casing to the centre
of the opening of the power tong 102.

Referring now to Figure 4, the backup tong 103 1is
provided with three prismatic jaw assemblies 119a, 119b
and 119¢c which, when actuated, hold a lower length of
casing 120 in a fixed position relative to the backup
tong 103.

As shown in Figure 5 the backup tong 3 1is provided
with three upwardly extending locating rods 121 which
are each provided with a conical tip 122. Similar, the
underside of the power tong 102 is provided with three
blocks 123 each of which is provided with a recess 124
shaped to receive the conical tip 122 of a respective
locating rod 121.

In use, the lower length of casing 120 is first
secured by slips on the rig floor in the usual manner.
The gates 112 and 113 of the backup tong 103 are then
opened and the tong assembly 101 moved into position
with the backup tong 103 circumjacent the lower length
of casing 120 and immediately below the socket 125
thereof.

The gates 112 and 113 are then closed by hydraulic
piston and cylinder assemblies 126 and 127 and the latch
114 closed. The prismatic jaw assembly 119a 1is fixed
whilst prismatic jaw assemblies 119b and 119c are auto-
matically advanced by a predetermined distance when the
latch 114 is closed. This grips the lower length of

casing 120. The position thusfar attained is shown in
Fig. 5.

At this time pneumatic 1lifting cylinder 115 is
extended which lowers the backup tong 3. The conical
tips 122 of the locating rods 121 enter the recesses 124
of the blocks 123 and thus locate the power tong 2 with
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respect to the backup tong 3. This in turn locates the
guide 117 with respect to the lower length of casing 120
so that the centre of the guide 117 is coaxial with the
axis of the lower length of casing 120. This position
is shown in Fig. 6.

At this time the upper length of casing 128 1is
lowered into the proximity of the guide 117. As shown
in Fig. 7 the lower end of the upper length of casing
128 is provided with a pin 129 which is tapered.

As the upper length of casing 128 is further low-
ered the pin 129 enters the guide 117 and is centred
thereby. It then passes downwardly until it enters the
socket 125 as shown in Fig. 8.

The power tong 102 is then raised so that the
blocks 123 are well clear of the locating rods 121. At
this point the jaw assemblies in the power tong 102 are
applied to the upper length of casing 128 and the hy -
draulic motor 111 actuated to rotate the rotary and
screw the pin 129 into the socket 125. During the
procedure the power tong 102 moves towards the backup
tong 103. However, even when the joint is tightened to
the required torque the blocks 123 still lie a short
distance above the conical tips 122 of the locating rods
121.

At this stage the jaw assemblies of both the power
tong 102 and the backup tong 103 are relaxed, the gates
104, 105, 112 and 113 opened and the tong assembly 101
retracted in preparation for the casing being lowered.
It will be noted that one component 118 of the guide 117
is mounted on each of the gates 104, 105 and accordingly
the guide 117 opens and closes with the gates 104, 105.

For certain applications a backup tong i1is not
required, for example where the power tong can conveni-

ently be restrained by a chain attached to the drilling
tower.
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Figure 10 shows an apparatus in accordance with the
present invention which is generally identified by the
reference numeral 200.

The apparatus 200 comprises a power tong 202 which
is generally similar to the power tong 2. The basic
construction of the power tong 202 is similar to the
power tong 2 and parts having similar functions have
been identified by the same reference numeral in the
"200" series.

The main differences are that the apparatus 200
does not include a backup tong and that it is provided
with a guide 217 and a socket centraliser 230.

In use, the lower length of casing 220 is first
secured by slips (not shown) with the socket 225 facing
upwardly close to the slips.

The power tong 202 is then lowered onto the socket
225 so that the socket 225 enters the socket centraliser
230 and aligns the socket centraliser 230, the socket
225 and the guide 217.

The upper length of casing 228 is then lowered so
that its pin 229 enters the guide 217, is centred there-
by and enters the socket 225. At this point power tong
202 is raised. 1Its jaw assemblies are then advanced to
grip the upper length of casing 228 which is then rota-
ted to screw the pin 229 into the socket 225.

Once the joint is tightened to the required torque
the gates 204, 205 are opened and the power tong 202
withdrawn.

The embodiment shown in Fig. 11 is generally simi-
lar to that shown in Fig. 10 except that the apparatus
300 also includes a backup tong 303.

Since the upper length of casing 328 and the lower
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length of casing 320 are being aligned by the guide 317
and the socket centraliser 330 no special arrangements
need be made for aligning the power tong 302 and the
backup tong 303.

The procedure for connecting the upper length of
casing 328 to the lower length of casing 320 is as
follows.

Firstly, the lower length of casing 320 is secured
in slip (not shown).

The gates 312, 313 of the backup tong are then
opened and the apparatus 300 manoeuvred so that the
lower length of casing 320 is disposed within the backup
tong 303.

The power tong 302 is then lowered until the socket
325 on the lower length of casing 320 is received within
the socket centraliser 330.

The upper length of casing 328 is then lowered
until the pin 329 passes through guide 317 and enters
the socket 328. Only at this stage are gates 312, 313
closed and the jaw assemblies of the backup tong 303
activated to grip the lower length of casing 320.

The power tong 302 is then raised and its jaw
assemblies activated to grip the upper length of casing
328 which is then rotated to cause the pin 329 to enter
the socket 325 and the joint to be tightened to the
desired torque.

The jaw assemblies are then relaxed and the gates
304, 305, 312, 313 of the power tong 302 and the backup
tong 303 opened prior to retracting the apparatus 300.

Various modifications to the embodiments described
are envisaged, for example, if desired, the guide and
the socket centraliser could be mounted on the backup
tong 303 rather than the power tong 302. Alternatively,
the guide could be mounted on the backup tong without a
gsocket centraliser. Such an arrangement is shown in
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Fig. 12.

The embodiment shown in Fig. 12 is generally simi-
lar to that shown in Fig. la and 1lb and parts of the
tong assembly 401 similar to the tong assembly 1 have
been identified by similar reference numerals in the
"400" series.

The main difference is that the top of the backup
tong 403 is provided with a guide 417.

In use, the lower length of casing 420 is first
secured by stops 431 on the rig floor in the usual
manner. The gates 412 and 413 of the backup tong 403 are
then opened. Since two of the four components 418 of the
guide 417 are mounted on the gates 412 and 413 the guide
417 opens with the gates 412 and 413 so that the lower
length of casing 420 can enter the backup tong 403 when
the carriage 432 which supports the apparatus 400 is
advanced towards the casing 420 on rails 433.

When the lower length of casing 420 is fully within
the backup tong 403 the gates 412 and 413 are closed.
The components 418 of the guide 417 have a stepped
interior (not visible in Figure 12) so that the lower
part of each component 418 touches the socket on the top
of the lower length of casing 420 whilst the upper part
of the interior of each component 418 tapers inwardly to
form a funnel. Once the lower length of casing 420 has
been gripped the upper length of casing 428 is lowered
through the power tong 402 towards the lower length of
casing 420. The guide 417 guides the pin on the bottom
of the upper length of casing 428 into the socket. The
power tong 402 is disposed a small distance above the
guide 417. Once the pin of the upper length of casing
428 has entered the socket on the lower length of casing
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the jaws of the power tong 402 are applied to the upper
length of casing 428 which is rotated until the joint
reaches the desired torque. Thereafter, gates 404, 405,

412, 413 are opened and the assembly 400 retracted on
5 the carriage 432.
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The embodiments of the invention 1n which an exclusive

property or privilege is claimed are defined as follows:

1. An apparatus for aligning a first tubular and a second
tubular, the first tubular extending through a power tong
and the second tubular extending through a backup tong, the
apparatus comprising: -

positioning apparatus for guiding the power tong with
respect to the backup tong and for maintaining sald power
tong and said backup tong in a certaln juxtaposition during
a tubular stabbing operation, the positioning apparatus

comprising:

a plurality of spaced-apart locating rods projecting

from one of said power tong and said backup tong and a

P

plurality of spaced-apart blocks on the other of said

power tong and said.backup tong;
each block having a recess shaped to recelve an end

of one of the plurality of spaced-apart locating rods.

2. The apparatus of claim 1, whereiln said backup tong 1is
provided with at least two prismatic jaw assemblies to
locate said backup tong in fixed juxtaposition with respect

to the second tubular.

3. The apparatus of claim 1 or 2, wherein said plurality
of spaced-apart locating rods are on said backup tong and
said plurality of spaced-apart blocks are on said power

tong.

4. The apparatus of claim 1 or 2, wherein said plurality

of spaced-apart locating rods are on said power tong and
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said plurality of spaced-apart blocks are on said backup
tong. .
5. The apparatus of any one of claims 1 to 4, further
comprising:

a tubular guide projecting from the power tong for

guiding a tubular with respect to the power tohg.

e

0. The apparatus of any one of claims 1 to 4, further

comprising:

a tubular guide projecting from the backup tong for

guiding a tubular with respect to the backup tong.

7. A method of coupling tubulars using an apparatus
comprising positioning apparatus for guiding a power tong
with respect to a backup tong and for maintéining said
poWer tong and said backup tong 1n a certaln juxtaposition
during a tubular stabbing operation, the positioning
apparatus comprising a plurality of spaced-apart locating
rods projecting from one of said power tong and said backup
tong and a plurality of spaced-apart blocks on the other of
said power tong and said backup tong, each block having a
recess shaped to receive an end of one of the plurality of
spaced-apart locating rods, the method comprising:

gripping a lower tubular provided with a socket with the
backup tong;

positioning said power tong relative to said backup tong
with said positioning apparatus;

maintaining said power tong and said backup tong in said
certain juxtaposition; '

lowering an upper tubular having a pin and allowing said

pin to enter said socket;

raising said power tong; and
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gripping said upper tubular and rotating said upper

tubular so that said pin 1s screwed into sailid socket.

8. A method for aligning tubulars, the method comprising:
positioning with positioning apparatus a power tong with
respect to a backup tong, the backup tong supporting a

first tubular, the positioning apparatus comprising

positioning apparatus for guiding the power tong with
respect to the backup tong and for maintalining said power
tong and said backup tong 1n a certain juxtaposition during
a stabbing operation, the positioning apparatus comprising
a plurality of spaced-apart locating rods projecting from

one of said power tong and said backup tong and a plurality

of spaced—apart blocks on the other of said power tong and

said backup tong, each block having a recess shaped to

receive an end of one of the plurality of spaced-apart
locating rods, said power tong having a tubular guide
projecting therefrom for guiding a tubular;
gripping the first tubular with the backup tong;
positioning said power tong relative to said backup tong
with said positioning apparatus;

maintaining said power tong and said backup tong in said

certain juxtaposition;
guiding a second tubular into alignment with the first
tubular with the tubular guide; and

moving the second tubular into contact with the first

tubular for connection therewith.

9. The method of claim 8, further comprising:

using said power tong to connect said second tubular to

said first tubular.
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